SUPPLEMENTARY MATERIAL
rates in a QD ensemble.
We shall assume a bimodal distribution of QDs in our ensemble:
Active (A), normally emitting QDs,
(ii) Silent (S), poorly emitting QDs.
For the latter, their poor emission is assumed to be caused by their high non-radiative decay rate, i.e. 
For the sake of simplicity, we shall assume that otherwise S and A dots are not different, for instance, their radiative rates are the same, (S3) are the lifetimes of A and S dots.
For steady-state emission, the average quantum yield is determined by stationary solutions of
It is given by the ratio of absorbed and emitted intensities, 
Substituting (S4) into (S5) and taking into account (S1), we obtain:
where A nr r q γ γ ≡ . We may rewrite this relation as
to make it evident the linear dependence of the ensemble quantum yield upon the fraction of bright QDs, as it has been observed experimentally [S1] .
For emission decay kinetics, we need the time dependent solutions of Eqs. (S2) after a shortpulse excitation, which are:
where t ∆ is the excitation pulse duration (
and the average photoluminescence (PL) lifetime is given by:
Substituting (S7) and (S8) into (S9), we obtain:
From (S7) and (S10) we have the following exact relation for the radiative decay rate:
(S11)
We could obtain the non-radiative decay rate from the relation 
where ( )
where the correction function is given by Fig. S1 . Correction function for non-radiative lifetime obtained from experimentally measured QY and average PL decay lifetime versus fraction of bright (active) QDs for QY=0.2 (left) and 0.8 (right). Different curves correspond to Λ=2 (light blue), 5 (blue) and 100 (purple).
It is plotted in Fig. S1 as a function of the fraction of S dots assuming several values of Λ and QY . 
Temperature dependence of the decay rates
Here we provide the expected temperature dependence of the processes of non-radiative recombination and exciton emission within the polaron/trap model. The last step of the e-h recombination process consists in resonant elastic tunneling between an appropriate polaron state and the core valence band state and, according to Eq. (11) of the main text, its probability is proportional to the spectral density of electron-polaron states at the energy of the hole core state. Fig. S3 . Temperature dependence of the polaron spectral density of states in the vicinity of the band gap energy (left) and the exciton emission intensity spectrum, also renormalized by the polaron effect (right). Here √S=0.1, other parameters are the same as in Fig. 6 of the main text.
The latter is determined by the diagonal elements of the temperature dependent Green's function as given by [S2] :
where k numbers different polaron states with energies k E ,
is the Boltzmann constant, T is the temperature, ν and n enumerate bare phonon and 
where it has been taken into account that only one e-h transition (namely, that involving core states, denoted by 1 = n ) is allowed, with the momentum matrix element p , and
The polaron Green's function (S19) and the susceptibility (S20) are further renormalized by interactions with acoustic phonons whose spectrum is continuous. Basically, each polaron state is dressed by a set of { } The spectra of Fig. S3 show some "noise" because of the fluctuations in the number of phonons, which mimics the real situation for small systems.
From the calculated results presented in Fig. S3 we conclude that both the SDS (that is, the non-radiative recombination rate) and the exciton emission rate slightly decrease with temperature. However, the latter decreases more substantially than the former, so one may expect that the QD emission quantum yield should diminish as the temperature increases.
Solvent effect on the radiative decay rate
In attempt to explain the observed enhancement of the radiative rate when the H 2 O solvent is replaced by D 2 O, we calculated the absorption and exciton emission spectra (renormalized by the polaron effect) and varied some parameters that might be altered by the solvent replacement. The first such parameter is S , the Huang-Rhys factor that in our model represents the interaction of the trap state with ligand vibration modes. As can be seen from Fig. S4 , both absorption and emission spectra show very little changes with respect to the variation of this parameter (in contrast with the polaron SDS far away from the bare electronic state, which is presented in Fig. S3-a) .
We also tried to vary parameters of the acoustic phonons included in the model (they mostly smoothen and broaden the polaron spectra). Since we may think that they originate from the solvent, the sound velocity changes substantially between H 2 O and D 2 O [S3] . However, it results only in very minor changes in the absorption and emission spectra. We conclude that the proposed model cannot explain the observed changes in the radiative rate under the solvent replacement. One possibility is that the solvent replacement affects those processes that we assumed to be very fast, namely, the hot carrier relaxation into the ground exciton state and/or thermalization of the trapped electron through the polaron spectrum, in reality are not much faster than the emission and the recombination via elastic tunneling, respectively. The rates of these processes (excluded from our model) may depend on the vibrational degrees of freedom of the QD environment and therefore be affected by the solvent replacement.
